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POWERED MANUAL PROPELLING VEHICLE 
TECHNICAL FIELD 

The present invention relates to a powered manual propelling 
vehicle which is a vehicle manually driven and has motor driven 
5 wheels. 

BACKGROUND ART 

Generally, there is known a poweredmanual propelling vehicle 
of which a handle for driving by manpower is gripped to drive the 
10 vehicle while tilting it with its wheels as f ulcrums . A powered 
manual propelling Vehicle of such a type is disclosed in , for example , 
Japanese Patent Laid-open Publications No. 2001-120323 and No. 
2001-170235. 

To drive the vehicle in a t/ilted style as described above, 
15 a user must support some of its weight. Therefore, if the vehicle 
is relatively heavy, there is a disadvantage that its carrying 
work is somewhat difficult. 

Therefore, even such a vehicle to be driven by human power 
is proposed to be a powered manual propelling vehicle whose wheels 
20 are driven by a motor in order to reduce a burden on the user in 
these years. 

Such a powered manual propelling vehicle is disclosed in, 
forexample, Japanese Patent Laid-Open Publications No. 2002-87269 
and No. 2002-193105. 
25 However it should be noted that, the above-described powered 

manual propelling vehicle has very important objects to be attained 
such as reduction of a burden on a user, assurance of a weight 
balance, facilitation of manual operation, simplification of a 
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structure, an improvement of convenience, and rationalization of 
motor control . This powered manual propelling vehicle is further 
demanded to have an improved structure in view of various matters 
such as the reduction of a burden on the user and the like. 
5 The present invention has been made under the circumstances 

described above and provides a more rationalized powered manual 
propelling vehicle. 

SUMMARY OF THE INVENTION 

10 The invention described in claim 1 of the present application 

is a manual propelling vehicle that a user grips its handle and 
drives with the vehicle tilted with wheels as fulcrums, wherein 
a powered manual propelling vehicle comprises a motor for driving 
wheels, a battery as a power source for the motor and a control 

15 section for controlling the motor, and the vehicle distributes 
its weight such that a total center of gravity of the entire vehicle 
is substantially located on a vertical line intersecting an vehicle 
of rotation of the wheels when the cart is traveling. 

According to the invention of this claim, the center of 

20 gravity of the entire vehicle is substantially on the vertical 
line intersecting the axis of rotation of the wheels, and the user 
can drive the vehicle with feeling substantially no weight of the 
vehicle. 

Thus, the present invention is a powered manual propelling 
25 vehicle which can provide an outstanding effect of reducing a burden 
on the user as much as possible by securing a good weight balance 
of the vehicle when driving. 

The invention described in claim 2 of the present application 



is the powered manual propelling vehicle according to the invention 
of claim 1, wherein the weight of the entire vehicle is a weight 
including a baggage loaded. 

Here, the weight of the loaded baggage is estimated to be 
high when it is large and to be low when it is small according 
to an embodiment that the present invention is practiced. As will 
be described later, when the present invention is a golf cart, 
the weight of a golf club to be loaded is estimated in advance, 
and it is included in the weight of the entire vehicle. 

The invention described in claim 3 of the present application 
is the powered manual propelling vehicle according to the invention 
of claim 1, wherein the centers of gravity of the motor and the 
battery are positioned on the side opposite to the handle with 
respect to a vertical line intersecting the axis of rotation of 
the wheels when the vehicle is running. 

Specifically, where the center of gravity of the entire 
vehicle is considered, the layout of the motor and the battery 
is very important. According to the invention of this claim, the 
weight balance of the vehicle when it is running can be secured 
satisfactorily by determining that the centers of the gravity of 
the motor and the battery are positioned away from the handle when 
the vehicle is running. 

The invention described in claim 4 of the present application 
is a manual propelling vehicle that a user grips its handle and 
drives while tilting the vehicle with wheels as fulcrums, wherein 
a powered manual propelling vehicle has a case section for 
containing thereis a loaded baggage, and where in formed integrally 
with the vehicle. 



According to the invention of this claim, this powered manual 
propelling which does not run with a caddie bag loaded like a golf 
cart but has the case section for containing therein the golf club, 
and which is formed integrally with the vehicle, and the golf club 
5 is contained in the case section. Therefore, when it is not in 
use, it serves as a caddie bag, and when it is in use, it can function 
as a caddie cart. 

Thus, the invention of this claim does not require unloading 
of the loaded baggage even if the vehicle's use mode changes when 

10 it is traveling or in storage. Therefore, a burden on the user 
can be reduced as much as possible, and an outstanding effect of 
enhancing the convenience can be provided. 

The invention described in claim 5 of the present application 
is a manual propelling vehicle that a user grips its handle and 

15 drives with the vehicle tilted with wheels as fulcrums, wherein 
a powered manual propelling vehicle comprises a motor for driving 
wheels, a battery as a power source for the motor, a control section 
for controlling the motor and a carrier provided with the wheels; 
and the motor, the battery and the control section are mounted 

20 on the carrier. 

According to the invention of this claim, the carrier has 
the wheels, the motor, the battery and the control section, so 
that the carrier constitutes a unitized running mechanism section 
of the vehicle. Thus, when the running mechanism section is 

25 unitized, it is convenient for manufacturing and maintenance of 
the vehicle. 

The invention described in claim 6 of the present application 
is a manual propelling vehicle that a user grips its handle and 



drives with the vehicle tilted with wheels as fulcrums, wherein 
a powered manual propelling vehicle comprises a motor for driving 
wheels, a battery as a power source for the motor, a control section 
for controlling the motor and a carrier provided with the wheels; 
5 and the carrier is mounted foldably. 

According to the invention of this claim, the carrier having 
the wheels mounted is folded, so that it is quite convenient because 
the vehicle can be made compact as required. 

The invention described in claim 7 of the present application 

10 is a manual propelling vehicle that a user grips its handle and 
drives with the vehicle tilted with wheels as fulcrums, wherein 
a powered manual propelling vehicle comprises motors for driving 
wheels , a battery as a power source for the motors , a control section 
for controlling the motors and a carrier provided with the wheels, 

15 the wheels are disposed as a pair on both sides, and the motors 
are disposed each for each of the pair of wheels disposed on both 
sides . 

According to the invention of this claim, one pair of wheels 
on both sides are separately driven by the individual motors, so 

20 that the individual wheels are driven independently. This 

independent drive of the individual wheels enables to realize a 
high torque of the individual wheels, and the individual motors 
are controlled to produce differential motion between the wheels . 
As a result, a steering property such as a change of course is 

25 improved . 

The invention described in claim 8 of the present application 
is the powered manual propelling vehicle according to the invention 
of any of claims 1 to 7, wherein the motor, the battery and the 



control section are connected by a harness for the power or a harness 
for a signal line. 

Regardless of whether the carrier having the wheels mounted 
is stationary or mobile , it is connected by the harness for the 
5 power or the harness for a signal line as required. 

The invention described in claim 9 of the present application 
is the powered manual propelling vehicle according to the invention 
of any one of claims 1 to 8, wherein the handle is provided with 
a manual switch for operating the motor. 

10 According to the invention of this claim, the wheels can 

be driven as desired by operating the manual switch. And, when 
the handle is provided with the manual switch, the operation can 
be made with ease and it is very convenient. 

The invention described in claim 10 of the present 

15 application is the powered manual propelling vehicle according 
to the invention of claim 9, wherein the manual switch is a rotary 
switch, a seesaw switch or a push switch. 

Specifically, the rotary switch, the seesaw switch or the 
push switch can be used suitably as the manual switch. 

20 The invention described in claim 11 of the present 

application is a manual propelling vehicle that a user grips its 
handle and drives with the vehicle tilted with wheels as fulcrums, 
wherein a powered manual propelling vehicle comprises a motor for 
driving wheels , a battery as a power source for the motor, a control 

25 section for controlling the motor and having a traveling speed 
detecting means for detecting the traveling speed of the vehicle, 
the control section sets the target traveling speed of the vehicle 
and the upper limit of the torque of the motor according to the 



traveling speed detected by the traveling speed detecting means, 
and controls the motor such that the traveling speed agrees with 
the target traveling speed within a range that the torque of the 
motor does not exceed the upper limit of the torque. 
5 According to the invention of this claim, the motor can be 

controlled to meet the will of the user to run the vehicle, so 
that a powered manual propelling vehicle excelling in operability 
can be obtained. 

For example, when the vehicle is manually accelerated by 

10 the user, the control section sets the target traveling speed and 
the upper limit of the torque of the motor according to the detected 
traveling speed and controls the motor according to them. 

Specifically, when the vehicle is once accelerated, it runs 
by itself while keeping the target traveling speed. Besides, if 

15 the user applies a load to the vehicle traveling by itself, the 
vehicle is decelerated forcibly if the force of the load exceeds 
the upper limit of the torque of the motor . And, the control section 
newly sets the target traveling speed and the upper limit of the 
torque of the motor according to the decelerated traveling speed. 

20 Thus, the motor control can be realized to meet the user's will 
of running the vehicle. 

The invention described in claim 12 of the present 
application is the powered manual propelling vehicle according 
to the invention of any of claims 1 to 11, wherein the motor and 

25 the wheels are coupled via an electromagnetic clutch. 

According to the invention of this claim, the motor and the 
wheels can be connected and disconnected by the electromagnetic 
clutch to prevent an unnecessary load from being applied to the 



motor . 

The invention described in claim 13 of the present 
application is the powered manual propelling vehicle according 
to the invention of any one of claims 1 to 12, wherein the motor 
5 and the wheels are coupled via a one-way clutch. 

According to the invention of this claim, the motor and the 
wheels can be connected to rotate in one direction only by the 
one-way clutch. 

The invention described in claim 14 of the present 
10 application is the powered, manual propelling vehicle according 
to the invention of any one of claims 1 to 13, wherein a tilted 
state detecting means for detecting the tilted state of the vehicle 
is provided, and the control section controls the motor according 
to the tilted state of the vehicle detected by the tilted state 
15 detecting means. 

According to the invention of this claim, the motor is 
controlled according to the tilted state of the vehicle, so that 
the powered manual propelling vehicle having a more outstanding 
steering property can be obtained. 
20 The invention described in claim 15 of the present 

application is the powered manual propelling vehicle according 
to the invention of any one of claims 1 to 14, wherein the vehicle 
is provided with a module capable of communicating with the 
outside. 

25 According to the invention of this claim, general versatility 

of the powered manual propelling vehicle improved and it is quite 
convenient because appropriate information can be transmitted and 
received by the module which can communicate with the outside. 



The invention described in claim 16 of the present 
application is the powered manual propelling vehicle according 
to the invention of any one of claims 1 to 15, wherein the forward 
end of the handle is slidable, and a liquid crystal display is 
5 mounted on the forward end. 

According to the invention of this claim, appropriate data 
can be shown by the mounted liquid crystal display and it is quite 
convenient . 

The invention described in claim 17 of the present 

10 application is the powered manual propelling vehicle according 
to the invention of claim 16 , wherein the vehicle is provided with 
a case body, and the liquid crystal display is so provided to the 
positioned within the case body when the handle is retracted. 

According to the invention of this claim, the liquid crystal 

15 display is covered with and protected by the case body. 

The invention described in claim 18 of the present 
application is the powered manual propelling vehicle according 
to the invention of any one of claims 1 to 17, wherein the vehicle 
is provided with the case body having a golf club therein, the 

20 golf club has an IC chip attached, the case body is provided with 
an antenna and also a detection device for detecting an 
identification code of the IC chip, and the identification code 
of the IC chip is detected by the detection device to identify 
the movement of the golf club when the IC chip passes near the 

25 antenna. 

According to the invention of this claim, a situation that 
a golf club is left behind when playing can be prevented. 
The invention described in claim 19 of the present 



application is the powered manual propelling vehicle hand-driven 
cart according to the invention of claim 18, further comprising 
a means for judging the movement of the vehicle , wherein the 
detection device detects that the golf club is not returned to 
5 the case body and issues a voice or shows on the liquid crystal 
display according to the means which judges the movement of the 
cart. 

According to the invention of this claim, when the powered 
manual propelling vehicle moves without returning the once 
10 taken-out golf club to the case body, voice is issued or indication 
is made on the liquid crystal display according to the means for 
judging the movement, for example, a motor rotation signal or the 
like, so that it is prevented that the player leaves a golf club 
behind. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an explanatory diagram showing one side of a powered 
manual propelling vehicle (stopped state) according to an 
embodiment of the present invention; 
20 Fig. 2 is an explanatory diagram showing one side of the 

powered manual propelling vehicle (traveling) according to the 
embodiment of the present invention; 

Fig. 3 is a perspective sectional view showing the front 
of main members of the powered manual propelling vehicle according 
25 to the embodiment of the present invention; 

Fig. 4 is a perspective sectional view showing the top surface 
of the powered manual propelling vehicle according to the 
embodiment of the present invention; 



Fig . 5 is a perspective sectional view showing the top surface 
of the powered manual propelling vehicle according to the 
embodiment of the present invention; 

Fig . 6 is a perspective sectional view showing the top surface 
5 of the powered manual propelling vehicle according to the 
embodiment of the present invention; 

Fig. 7 is an appearance diagram showing a handle according 
to the embodiment of the present invention; 

Fig, 8 is an explanatory diagram showing a motor driving 
10 structure according to the embodiment of the present invention; 

Fig. 9 is an appearance diagram showing a handle according 
to the embodiment of the present invention; 

Fig. 10 is an appearance diagram showing a handle according 
to the embodiment of the present invention; 
15 Fig. 11 is an explanatory diagram showing a configuration 

of information communications with the outside according to the 
embodiment of the present invention; 

Fig. 12 is an explanatory diagram showing a configuration 
of information communications with the outside according to the 
20 embodiment of the present invention. 

Fig . 13 is an explanatory diagram showing one side of a powered 
manual propelling vehicle (carrier-folded state) according to an 
embodiment of the present invention; 

Fig. 14 is an explanatory diagram showing one side of the 
25 powered manual propelling vehicle (stopped state with the carrier 
open) according to the embodiment of the present invention; 

Fig. 15 is an explanatory diagram showing one side of the 
powered manual propelling vehicle (when traveling) according to 



the embodiment of the present invention; 

Fig. 16 is an explanatory diagram showing a motor driving 
structure according to an embodiment of the present invention; 

Fig. 17 is a graph showing a relationship between a traveling 
5 speed and a target traveling speed according to the embodiment 
of the present invention; 

Fig. 18 is a graph showing a relationship between a target 
traveling speed and the upper limit of ON duty according to the 
embodiment of the present invention; 
10 Fig. 19 is a flow chart showing the control of the powered 

manual propelling vehicle according to the embodiment of the 
present invention; 

Fig. 2 0 is an appearance diagram showing a case body and 
a handle retractable into it according to an embodiment of the 
15 present invention; and 

Fig. 21 is an appearance diagram view showing the grip of 
a golf club and an IC chip fitted to it according to an embodiment 
of the present invention. 



20 BEST MODE FOR CARRYING OUT THE INVENTION 

A first embodiment of the present invention will be described 
with reference to Fig. 1 to Fig. 12. 

As shown in Fig. 1 and Fig. 2, a powered manual propelling 
vehicle 1 is a golf bag which has wheels 20 and a handle 3 0 fitted 
25 to a case body 10 which has a size required for containing a golf 
equipment 11. IN a stationary state ,it is stood still with a 
supporting portion 40 , which is provided at a prescribed position, 
placed an the ground, and to use it, a user grips the handle 3 0 
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and tilts the vehicle 1 with the wheels 20 as fulcrums to run it. 
An arrow in Fig. 2 indicates a traveling direction of the powered 
manual propelling vehicle 1 when traveling. 

The case body 10 is formed by screwing or riveting a 
5 cylindrical member of resin or cloth to an aluminum frame. The 
handle 30 is mounted on the case body 10 foldably or detachably. 

This powered manual propelling vehicle 1 is also provided 
with a motor 50 for driving the wheels 20 , a battery 60 as a power 
source for the motor 50 and a control section 70 for controlling 

10 the motor 50. It is devised to reduce a burden on the user by 
driving the wheels 2 0 by the motors 50 when the user grips the 
handle 3 0 and travels with the vehicle 1 tilted with the wheels 
2 0 as fulcrums. 

The battery 60 is a secondary battery which can be charged 

15 and discharged and, specifically, a NiCad battery, a nickel metal 
hydride battery or a lithium- ion battery is used. The battery 
60 is set to have a capacity enough to provide enough power 
considering an average power required for playing one round of 
golf. In this embodiment, a total weight of the motor 50 and the 

20 battery 60 is set to be 5 kg or less. 

Besides, the powered manual propelling vehicle 1 of this 
embodiment is distributes its weight such that a total center of 
gravity d is substantially on a vertical line L intersecting an 
axis of rotation of the wheels 20 when traveling. By configuring 

25 in this way, a burden on the user when traveling can be reduced 
as much as possible. Especially, a center of gravity G 2 combining 
both the motor 50 and the battery 6 0 is set to be located at a 
position opposite to the handle 30 with respect to the vertical 
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line L intersecting the axis of rotation of the wheels 2 0 cons ider ing 

the entire layout. 

As shown in Fig. 3 and Fig. 4 , the wheels 20 each is a pneumatic 

rubber tire or a resin wheel disk around which urethane rubber 
5 is burned and disposed on either side at a lower portion of the 

powered manual propelling vehicle 1. 

The motor 50 and the battery 60 are disposed between the 

wheels 20 when viewed from the front side of the powered manual 

propelling vehicle 1. And, the motor 50 are disposed for each 
10 of the wheels 20. The motor 50 used is a DC motor or a DC blushless 

motor which is small and lightweight and provided with a gear head 

consisting of reduction gears. 

And, the wheels 20 each is coupled to the motor 50 through 

a reduction mechanism 51 consisting of a timing belt and a pulley 
15 and rotated in a prescribed direction as the motor 50 is controlled 

by the control section 70. By configuring in this way, a high 

torque can be realized for the individual wheels 20. When it is 

configured to control the individual motors 5 0 separately by the 

control section 70, it is also possible to improve a steering 
20 property such as a change of direction or the like by their 

differential movement. 

For a simplified structure of the motor 50, the wheels 20 

on both sides may be configured to be driven by a single motor 

50 as shown in Fig. 5. The motor 50 shown in Fig. 5 rotates a 
25 shaft 52 whose both ends are supported by individual reduction 

mechanisms 51. 

As shown in Fig. 6, a clutch 53 such as an electromagnetic 
clutch or a one-way clutch may be disposed between the motor 50 



and the wheel 20. When the electromagnetic clutch is used to couple 
the motor 50 and the wheel 20, a driving force between the motor 
50 and the wheel 20 can be cut off as required to improve the 
convenience of the powered manual propelling vehicle 1 furthermore. 
5 For example, if the battery is dead, a load of pulling the vehicle 
with the motor 50 not is the driving state can be decreased. And, 
a one-way clutch may be used between the motor 50 and the wheel 
20. 

As shown in Fig. 7, the handle 3 0 is provided with a manual 
10 switch 80 for controlling the motor 50 . The manual switch 80 shown 
in Fig. 7 is a rotary switch which is operated by rotating about 
the axial direction of the handle. Specifically, the control 
section 7 0 controls the motor 50 according to the manual switch 
8 0 operated by the user. 
15 Specifically, the manual switch 80 is a five-stage rotary 

switch and can be selected among five modes of power off, 
stop/standby, a low speed, a middle speed and a high speed as shown 
in Fig. 8. An output of each switch state is input to a switch 
control circuit 80a to decide an operation mode of an assist golf 
20 bag. 

The switch control circuit 80a outputs information such as 
activation, stop or speed as a motor control signal according to 
the decided operation mode to the control section 70 . The control 
section 70 controls the activation, stop or speed of the motors 
25 50 according to the motor control signal input from the switch 
control circuit 80a. 

Themotor 50 has an encoder 50a attached to the axis of rotation . 
The control section 70 inputs pulse output from the encoder 50a 
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according to the rotations of the motor 50, counts a number of 
pulse within a prescribed time interval, calculates its rotation 
speed and performs feedback control to adjust to a speed designated 
by the motor control signal. 
5 The manual switch 80 may be a seesaw switch (see Fig. 9), 

a push switch (see Fig. 10) or the like in addition to the rotary 
switch . 

A tilted state detecting means for detecting the tilted state 
of the powered manual propelling vehicle 1 is provided in this 

10 embodiment. And, the control section 70 controls the motor 5 0 
according to the tilted state of the powered manual propelling 
vehicle 1 detected by the tilted state detecting means. 

Specifically, the tilted state detecting means comprises 
a pressure-sensitive sensor 71 which is mounted on the supporting 

15 portion 40 or its portion touched to the ground. When the powered 
manual propelling vehicle 1 is in a prescribed stop state, the 
pressure-sensitive sensor 71 is in contact with the ground, and 
the control section 70 stops the motor 50 regardless of the operation 
of the manual switch 80. By configuring in this way, a needless 

20 operation of the motor 50 can be prevented. 

The tilted state detecting means can also be configured with 
a gyroscopic sensor disposed on a required portion of the powered 
manual propelling vehicle 1. When the gyroscopic sensor is used 
to configure the tilted state detecting means , it may be configured 

25 to drive the motor 50 only when a tilted angle of the powered manual 
propelling vehicle 1 is in a prescribed range. 

Besides, a module (not shown), which is capable of 
communicating with the outside, is disposed on a required portion 



of the powered manual propelling vehicle 1 in this embodiment so 
to receive and transmit information about the play of golf. 

Fig. 11 is a diagram showing a configuration of information 
communications between the vehicle and the outside, specifically 
5 showing a state of the battery 60 and an example of communications 
with the outside about a course information, a score information, 
a fee accounting information and the like. 

Fig. 11 shows a state management portion 101 which manages 
the state of the powered manual propelling vehicle 1, a remaining 

10 battery amount detection circuit 102 which detects the remaining 
battery amount and outputs is to the state management portion 101, 
an information input portion 103 which receives the score 
information and the course information from the outside to exchange 
them, an information management portion 104 which manages 

15 information to be exchanged with the outside by the information 
input portion 103 and outputs the information to the state 
management portion 101, a display control section 106 which 
controls a signal for outputting the output from the state 
management portion 101 to a display 105, a voice transmission 

20 control section 109 which processes a signal for outputting by 
voice the output from the state management portion 101 through 
an amplifier 107 and a loudspeaker 108, a voice synthesizing 
portion 110 which synthesizes voice, an operation panel 111 which 
selects which state of the state management portion 101 is output, 

25 and a panel control section 112 which processes the signal from 
the operation panel 111 and outputs it to the state management 
portion 101 . 

For example, when the battery state indicating function is 
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selected on the operation panel lll f the state management portion 
101 takes the remaining battery amount from the remaining battery 
amount detection circuit 102, holds it and indicates the current 
remaining battery amount in a numeral or a graph on the display 
5 105 through the display control section 106. 

Fig. 12 is an explanatory diagram showing an example of having 
noncontact input/output means such as an RF module or an IR module 
or contact input/output means such as a USB interface as outside 
output means which inputs and outputs a play support information 

10 such as a course map and settlement information , and an outside 
data such as a golf course management information and the like. 

Fig. 12 shows the state management portion 101 which manages 
the state of the powered manual propelling vehicle 1, the display 
control section 1 06 which outputs to display the state on the display 

15 105, the voice transmission control section 109 which processes 
a voice signal for outputting by voice the state of the state 
management portion 101 through the amplifier 107 and the 
loudspeaker 108, the voice synthesizing portion 110 which 
synthesizes voice, the operation panel 111 which selects which 

20 state is output, a user interface section consisting of the panel 
control section 112 which processes the signal from the operation 
panel 111 and outputs it to the state management portion 101, the 
information management portion 104 which manages information to 
be input and output as means for inputting and outputting 

25 information from the outside to the user interface section, an 
RF module 114 which communicates data with a portally information 
terminal 113 without contacting, a USB interface 116 which 
communicates data from a PC 115 by contact type connection, and 
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an input /output control section 117 which communicates data from 
plural interfaces of the RF module 114 and the USB interface 116. 

For example, when the course information data is taken from 
the portally information terminal 113 and displayed , the course 
5 information data transmitted from the portally information 

terminal 113 by the noncontact RF method is received by the RF 
module 114 , processed by the input/output control section 117 , 
and accumulated in the information management portion 104. When 
the display of the course information is selected on the operation 

10 panel 111, a course information display instruction is given to 
the state management portion 101 via the panel control section 
112, and the state management portion 101 calls the course 
information data from the information management portion 104, 
processes the data and displays the course information on the 

15 display 105 via the display control section 106. 

As described above, the powered manual propelling vehicle 
1 of this embodiment drives the wheels 20 by the motor 50 to achieve 
the remarkable effect of reducing a burden on the user when traveling 
and can be used quite suitably as a golf bag for carrying a golf 

20 equipment. This golf bag allows playing golf smoothly without 
having a dedicated caddy or an on-board type golf cart and can 
also contribute to saving of the play fee. The structure of the 
powered manual propelling vehicle 1 of this embodiment can also 
be applied to a traveling suitcase and other various types of bags . 

25 The wheels 20, the handle 30, the motor 50, the battery 60 

and the control section 7 0 may be unitized by mounting to a prescribed 
frame . 

Then, a second embodiment of the present invention will be 
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described with reference to Fig. 13 to Fig. 15. 

As shown in the drawings, the powered manual propelling 
vehiclel of this embodiment has a carrier 90 to which the wheels 
20, the motor 50 and the battery 60 are mounted, and the carrier 
5 90 is attached foldably to the case body 10. Fig. 13 shows the 
carrier 90 in the folded state, Fig. 14 shows the carrier 90 in 
the opened state when the vehicle is stopped and Fig. 15 shows 
a traveling state. 

The carrier 90 is rotatably supported by the case body 10 

10 and, when it is opened, it is fixed by engaging with a locking 
portion 91 which is disposed on a prescribed position. The carrier 
90 is provided with ushing means such as a spring and can be 
interlocked with the handle 30 , such that it can be folded or opened 
by operating the handle 30. The other basic configuration is the 

15 same as in the above-described embodiment. 

By configuring as described above, the powered manual 
propelling vehicle 1 can be made compact as required and quite 
convenient. The powered manual propelling vehicle 1 of this 
embodiment can be folded and housed in the trunk of an automobile. 

20 The traveling mechanism including the wheels 20 and the motor 

50, the battery 60 and a control board may be unitized by mounting 
on the carrier 90. Especially, it is desirable that the traveling 
mechanism is modularized. The unitized elements are connected 
by a harness for the power and a harness for the signal line. 

25 Then, a third embodiment of the present invention will be 

described with reference to Fig. 16 to Fig. 19. 

The powered manual propelling vehicle 1 of this embodiment 
is provided with a traveling speed detecting means for detecting 



its traveling speed, and the control section 70 sets a target 
traveling speed of the vehicle 1 and an upper limit of torque of 
the motor 50 according to the traveling speed detected by the 
traveling speed detecting means, and controls the motor 50 such 
5 that the traveling speed agrees with the target traveling speed 
in a range that the torque of the motor 50 does not exceed its 
upper limit. 

In this embodiment, the encoder 50a is used as the traveling 
speed detecting means. The traveling speed is detected by 

10 converting the speed ratio of the wheels 20 and the motor 

50 and the circumferences of the wheels 20 into the rotation speeds 
of the motors 50. The other basic structures are the same as in 
the above-described embodiment. 

In this embodiment, the control section 70 includes a CPU 

15 70a which is connected to the battery 6 0 via a regulator 70b for 
adjusting a voltage, a motor driver 70c which sends a current to 
the motor 50 according to a PWM signal output from the CPU 70a, 
a brake means 7 0d which causes a short circuit of both ends of 
the coil of the motor 50, an amplifier 7 0e which detects a back 

20 electromotive force produced in the motor 50, and a memory 70f 
which stores a prescribed data required for controlling the motor 
50 as shown in Fig. 16. The brake means 70d is configured of a 
plurality of semiconductor switches. 

The CPU 7 0a sets the target traveling speed according to 

25 the detected traveling speed and outputs the PWM signal such that 
the rotation speed of the motor 50 agrees with the target traveling 
speed. The memory 70f stores in advance a preferable relationship 
between the traveling speed and the target traveling speed, and 



the CPU 70a sets the target traveling speed according to it. 

Fig. 17 is an example of a graph showing their relationship. 
The target traveling speed is set in stages according to the 
traveling speed. And, the target traveling speed is the traveling 
speed or less. 

The torque of the motor 50 is adjusted by ON duty of the 
pulse of the PWM signal . The upper limit of the ON duty is determined 
for each target traveling speed. 

Specifically, the upper limit of the torque of the motor 
50 is determined according to the traveling speed. The preferable 
relationship between the target traveling speed and the ON duty 
is stored in the memory 7 Of , in advance, and the CPU 70a outputs 
the PWM signal according thereto so that the traveling speed agrees 
with the target traveling speed in a range that the ON duty does 
not exceed a prescribed upper limit. 

Fig . 1 8 is an example of a graph showing a relationship between 
the target traveling speed and the ON duty of Fig. 17. The upper 
limit of the ON duty rises as the target traveling speed becomes 
fast and lowers as it becomes slow. 

The control of the motor 50 by the control section 70 of 
this embodiment is conducted as indicated by the flow chart of 
Fig. 19. 

First, when the circuit is powered on, the control is 
initialized (SI). When initializing, the target traveling speed 
and the upper limit of the torque of the motor 50 (namely, the 
upper limit of the ON duty) are set to zero. Besides, the detection 
of the traveling speed by the encoder 50a is started (S2), and 
the detection of the tilted state by the pressure-sensitive sensor 
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71 or the gyroscopic sensor is started (S3). 

And, the motor 50 is controlled while checking whether the 
system for controlling the motor 50 is free from a defect resulting 
from the back electromotive force or the like which is detected 
by the amplifier 7 Oe (S4) . For example, when the back electromotive 
force is detected excessively, it is judged as a defect, and 
processing of stopping the motor 50 is performed (S5). 

The target traveling speed and the upper limit of the torque 
of the motor 50 are set according to the detected traveling speed. 
Specifically, when the current target traveling speed is smaller 
than the detected current traveling speed (S6), the target 
traveling speed is increased by one stage (S7 ) , and the upper limit 
of the torque of the motor 50 is raised (S8). This is when the 
user manually accelerates the powered manual propelling vehicle 
1. The powered manual propelling vehiclel, which is once 
accelerated, travels while keeping the target traveling speed. 

The powered manual propelling vehicle 1 of this embodiment 
is accelerated manually, so that it is very advantageous in view 
of the reduction of power consumption. The traveling speed is 
preferably detected as an average value in a prescribed time span 
because the traveling speed may fluctuate largely instantaneously 
depending on the effect of uneven surfaces of the ground. 

When the current target traveling speed is larger than the 
detected current traveling speed (S9) , the target traveling speed 
is lowered by one stage (S10), and the upper limit of the torque 
of the motor 50 is lowered (Sll) . This is a case where the user 
applies a load on the self-traveling powered manual propelling 
vehicle 1 to decelerate it forcibly. In other words, the control 
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section 70 newly sets the target traveling speed and the upper 
limit of the torque of the motor 50 according to the decelerated 
traveling speed. The traveling speed of the powered manual 
propelling vehicle 1 does not increase against the user's will. 

Besides, the control of the motor 50 associated with the 
acceleration or deceleration made manually, is performed while 
checking the tilted state of the powered manual propelling vehicle 
1 detected by the tilted state detecting means (S12). If the tilted 
state is not in a prescribed state and the target traveling speed 
is larger than zero (S13), the target traveling speed is lowered 
immediately. By configuring in this way, safety can be improved 
with certainty. 

As described above, the powered manual propelling vehicle 
1 of this embodiment can realize the control of the motor 50 suitable 
for the user's will, and the powered manual propelling vehicle 
1 having an outstanding operability can be obtained. 

The upper limit of the torque of the motor 50 is set in advance 
assuming the weight of the powered manual propelling vehicle 1 
when it is traveling. Specifically, when the assumed weight is 
heavy, the upper limit of the torque is made high, and when it 
is lightweight, the upper limit of the torque is lowered. In 
reality, however, the weight of the powered manual propelling 
vehicle 1 might change greatly depending on the loaded amount of 
baggage. Accordingly, the powered manual propelling vehicle 1 
may be provided with weight detecting means, and plural 
relationships between the target traveling speed and the upper 
limit of the torque of the motor 50 are provided in the memory 
70f so that a suitable relationship is selected according to the 
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weight detected by the weight detecting means . Otherwise, it may 
be configured to calculate a suitable relationship according to 
the weight detected by the weight detecting means whenever 
necessary. 

Where the motor 50 and the wheel 20 are mutually coupled 
via a one-way clutch, the motor 50 is energized in a prescribed 
rotating direction by a small amount of current even if the target 
traveling speed is zero to prevent a situation that the motor 50 
and the wheel 2 0 fail to engage. By configuring in this way, the 
traveling speed can be detected by the encoder 50a even if the 
powered manual propelling vehicle is accelerated manually. 
Specially, a value of prescribed minimum current flowing to the 
motor 50 for each target traveling speed is set in advance, so 
that it can be judged that the acceleration is being made manually 
if the actual electric current value becomes lower than the minimum 
electric current value. 

Besides, the powered manual propelling vehicle 1 of this 
embodiment has been described to be traveled in backward and forward 
directions only, but it may be configured such that, when it is 
manually propelled backward, the brake means 7 0d operates to 
suppress its speed from becoming excessive. It is also possible 
to configure such that the wheels 2 0 are driven in forward and 
backward directions by the motor 50. 

Fig. 20 shows another example of this embodiment. Fig. 20 
shows the forward and 31 of the handle 3 0 configured to be slidable 
and has a liquid crystal display 3 2 mounted on the founded end 
end 31. The liquid display 32 can display data such as date and 
hour, weather forecast, a temperature, humidity, a wind speed, 
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time of sunset and the like, information from the club house, a 
golf club management information which will be described later, 
and an appropriate data. 

The liquid crystal display 32 mounted on the sliding handle 
is arranged to position within the case body 10 when the handle 
is retracted. Thus, the liquid crystal display 32 is protected 
by being covered with the case body 10. 

Fig. 21 shows another example of this embodiment. Fig. 21 
shows that an IC chip is fitted to the grip of a golf club, so 
that if the golf club is left behind when playing, the problem 
can be solved. 

Specifically, an attachment 15 on which the IC chip 14 is 
mounted is fitted in a hole 13 formed in the grip end of the golf 
club 12, and an antenna 16 is disposed in an appropriate position 
of the case body 10 as shown in Fig. 20. When the IC chip 14 passes 
near the antenna 16, an identification code of the IC chip is 
detected by a detection device (not shown) . Thus, it is recognized 
that the golf club 12 is removed from or returned to the case body 
10. 

The IC chip and its detection device may be used to show, 
for example, the removal of the golf club 12 from or its return 
to the case body 10, on the liquid crystal display 32. 

When the removed golf club 12 is not returned to the case 
body 10 and the powered manual propelling vehicle 1 runs, it may 
be notified to the player by means for judging the movement, for 
example, by voice or displaying on the liquid crystal display 32 
according to a motor rotation signal or the like. 

The IC chip and its detection device are not limited to be 
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mount on the powered manual propelling vehicle 1 of this embodiment 
but may also be mounted on an ordinary caddie cart. 

INDUSTRIAL APPLICABILITY 

The powered manual propelling vehicle of the present 
invention is applied to a manual propelling vehicle whose handle 
is gripped by a user to move in a tilted style with the wheels 
as fulcrums and used for a carry bag for a golf caddie bag, traveling 
suitcase and the like, a cart for carrying golf bags, and the like. 
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